The modeling of pollutant dispersion phenomena on the surface of a liquid is a need to better manage and describe the movement of chemicals in natural and artificial environments. Mathematics and numerical models are needed to assess the evolution of the pollutant concentration along the route with time. The mathematical formulation of most environmental science problems involving two or more independent variables, often leads to a partial differential equation. Analytical and numerical solutions were obtained by considering that the studied problem is a problem of parabolic evolution characteristic of fluid mechanics problems, with a convection term and a diffusion term. The analytical solution is obtained based on a Gaussian function in two dimensions by considering a function which describes a Gaussian task with amplitude equal to 1 centered at (x0, y0) of radius 0.
Introduction
Water has become a major challenge to sustainable development both in terms of resource ecosystems.
Many organic liquids are used in large quantities by many industries worldwide. Thus, the expansion of human activities causes the dispersion of pollutants in the environment in general. For assessment and management of appropriate water resources, in-depth knowledge of the complexity of its processes is quite essential. This is due to the fact that many environmental problems have a direct or indirect impact on the dispersion of the pollutant on the surface of moving liquid.
The dispersion of pollutants in surface of moving liquid equation plays an important role in a wide range of practical applications such as fluid mechanics [2] , [8] . Only a limited number of special types of parabolic equations were solved analytically and usefulness of these solutions is still limited to problems involving operations for which the boundary conditions can be met. For this, the numerical methods are still used for approximations of the exact solution.
In the present work, an attempt was made to provide a simple but sufficiently accurate comparison between the numerical and analytical solution of the dispersion of contaminants in two dimensions across a surface of a liquid. Physical processes such as convection and diffusion were considered in the equation governing used in this study. The finite difference method was adopted here to solve the contaminant dispersion equation in two dimensions based on Cranck Nickolson scheme to predict the concentration of pollutants in the liquid in motion [1] , [2] , [5] . The purpose of this work is to make a comparison between the analytical and numerical solution of the model describing the dispersion of a pollutant on the surface of a moving fluid.
Mathematical formulation
In water the pollutant disperse in the longitudinal direction gives rise to a nonlinear equation to PDEs. The equation is solved using the unconditionally stable finite difference scheme Crank-Nicolson with the initial conditions and the appropriate limits to determine the concentration C(x ,y, t) of the dispersion of the pollutant through the surface of a moving liquid [11] , [12] .
We consider that the pollutant is miscible in the liquid, but lighter. It is assumed that the fluid velocity is horizontal and that the pollutant broadcasts mainly to the surface, and neglecting variations following the vertical z. The problem of the dispersion of a contaminant task on the surface of a moving liquid is considered. 
Given the assumption of independence of amounts with respect to z, and assuming further that the density  and the diffusion coefficient  are constants, we get:
For a square field of dimension L , and a velocity V with positive components V1>0 and V2>0, the boundary 0  corresponds to both sides of 0 x  and 0 y  and the boundary 1  to the other two opposite sides xL  and yL  . The problem model is written as 
.
Analytical solution
The problem (3) is a problem of parabolic evolution characteristic of fluid mechanics problems, with a convection term and a diffusion term. We consider the following initial condition: 
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Using the global conservation of concentration C in the whole area, we get the evolution equation of () t  At kt
Fig3: Amplitude A (t) and size () t  of the task.
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is observed for the amplitude is reduced over time, but the size of the task become increasingly large which affects a large liquid surface. Taking into account the convection without a shear velocity field, this Gaussian task is conveyed without deformation and diffuse along the velocity field of the trajectories as before. For a constant velocity field, the trajectories are straight lines:
The convection-diffusion solution of equation (3) is thus written:
; (6) 
Numerical solution
In applying the schema of Crank Nicholson to equation (3), it is written for a Cartesian grid of Nx points along x and Ny points along y with steps dx and dy [5] . 
The non-linear partial differential equation (3) has been discretized by using Crank-Nicolson finite difference scheme as follows [4] 
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Conclusion
Analytical and numerical solutions were obtained to predict the possible concentration of the resolution of the equation of the dispersion of a pollutant on the surface of a liquid. Note that both analytical and numerical solutions based on the finite difference are well-coordinated. The numerical solution obtained here is extremely useful to control the intrusion of contaminants on the surface of liquids to make good predictions about the possible contamination of waters in general.
The finite difference scheme of Crank Nicolson is robust, unconditionally stable, is of higher order accuracy and converges more quickly and works well is mutually consistent and agrees with the exact solution. But the numerical solution begins to oscillate when the diffusion term is very small or when the convection term is large or both.
